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ABSTRACT

Wideband communications are intended to be used in wireless personal area
network (WPAN) and home networking, which has any probably obstruct signal by
building material. The diffraction phenomenon is one of the most considering
characters with part of wideband channel propagation. This thesis presents knife-
edge diffraction model for wideband signal. The rectangular passband waveform with
frequency ranged from 1 to 3 GHz is used as wideband transmitted signal. The knife-
edge diffraction model is applied in the term of complex channel frequency transfer
function. After that, the wideband diffraction gain based on average power is defined
and studied. Finally, the accuracy of knife-edge diffraction model is studied by
comparing with the measurement result. From the results, this knife-edge diffraction
model for wideband signal can be used to study each case of diffraction
characteristics. The wideband diffraction gain is similar to the narrow band diffraction
with center frequency and corresponds very well to measurement results with
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1.0 Introduction

The ETS-Lindgren Madel 3100 Series Conical Log Spiral antennas are
circulary polarized broadband antennas covening the frequency range of

100 MHz to 10 GHz. This family of antennas includes the Maode! 3101,

Maodel 3102, and the Model 3103, The Conical Log Spiral antennas are designed
specifically for EMI measurements and compliance testing as called for in various
Military Standards.

Each antenna is constructed of a fiberglass cone upon which teo logarithmic
spirals of 50-ohm coaxial cabls are securely fastened. Outside windings improve
heat dissipation. The coaxal connectors are lozated in the phenolic base plate of
the cone. A 1/4—20 adapier for a tnped or other mounting configuration is
attached to the antenna near its horizontal center of gravity or at the antenna
base plate.

The Conical Log Spiral antennas receive both circular polanzed and linear
polanized fields (with a 2-d2 variance for [inear fields) under nommal operating
conditicns.

Maodel 3101, Mode! 3102, and Model 3103 are right-hand wound, and transmit
and receive a lefi-hand circulary polarized wave. Model 21011, Model 21021,
and Model 21031 are lef-hand wound, and transmit and receive a right-hand
circulary polarized wave.

Curing the manufacturing process each antenna is individually calibrated at
1 meter per SAE ARP 8588, Typical antenna data is included beginning on
page 21. Actual factors and a signed Cerfificaie of Callbrafion Confovmance are

shipped with each antsnna.

Standard Configuration

. Lefi-hand circular polarization
] Support rod

] Support base configured to accept ETS-Lindgren or other tripod mount
with standard 1/4-20 threads



2.0 Maintenance

| Before performing any maintenance, follow

CAUTION the safety information in the ETS-Lindgren
Product Information Bullefin included with
your shipment.

Maintenance of the Conical Log Spiral
el antennas is limited to external components
— such as cables or connectors.
i . If you hawve any questions concerning

mainfenance, contact ETS-Lindgren
Customer Service.

Maintenance Recommendations

If the Conical Log Spiral anfennas are used outdoars, pencdically check them for
water accumulation. Water has a high dieleciric constant and can alter the
performance of the antenna.

Annual Calibration

See the Product infarmation Builladin included with your shipment for information
on ETS-Lindgren calibration services.
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3.0 Specifications

Electrical Specifications

Model 3101 Model 3102 Model 3103
Frequency
200 MHz—1 GHz 1GHz-10 GHz 100 MHz—1 GHz
Range:
Impedance: 500 500 00}
bl 2.471 1.6:1 1801
4 JB: a1
[Awg):
Mazimum
Continuous 100 Waits 50 Watis 100 Watts
Power:
Rl \ 150 vt 100 Watts 150 Watts
Peak Power:
Palarization: Circular
Connector: Type M fermale
Physical Specifications
Model 2101 Model 3102 Mode] 3103
1.2 em 38.1cm 1020 em
Lemgth:
g 320 15.0in 40.0in
33.0.cm 127 em B8.0 em
Diametar:
12.07n 5.01n 26.00n
4.5 kg 3.8 kg 10.0 kg
Weight:
10,0 b E.01b 2201k
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4.0 Mounting Instructions

MooeL 3102

Ta use the included adapiers to mount the Maodel 3101 o 3 4-TR Tripod, a
7-TR Tnpod, or amast

E Do not cross thread any connections or permanent could ocour.

1. Align the through holes Through hales Threaded end
on the support rod with rount to attaches to
support base
the back plate of the aneana PP
antenna. | |
& &6 B & [7¢9¢7¢ . D

Back
plate

— Support rod
(suppornt bEse nol shoen |

2. Inser the mounting screws [included) into the through holes and back plate.
Tighten o secure the rod info place. Do naot over tightzn.

3. Attach the support base fo the 4-TR. 7-TR. or mast
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5.0 Circular Polarization

Left-Hand Circular Polarization

®Ai
S

Elettric flold (valtage)
maxines propagates fram
Bip of antanna to rear aleng

RWI"WM Results in loft-hand

g In the
muﬁnm
{from the rear of

=0
DLl

away from antenna \ﬂh the same
polsrization ss the alaciric field vector
AL the point in Apace and time from
which it was lminched

Right-hand wouad
(ooking from tip of antonna)
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6.0 Typical Data

@ Typical data measurements taken at one-meter spacing.

Model 3102

MooeL 3102 ANTENNA FACTOR

s A\\r//7#3 \N
: | |
34 b Pt AdT
| \N‘l‘/"'! 1
o i VA

i

35 -fll Y i
T
|
|
|

J i |
| i
+e |FREQ Ghe ! {
1 ! F 4 5 R 7 i 8 11
MooeL 3102 Gain
" B G R, IS A o) o,
= 1 ‘ |
9 - / |
]
] 1
{ |
¥ I
B |}
|
5
q
3 1 ﬁ nh‘ o |
'U"Inl' ' \‘
z
1| FREQ GHz V
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MopeL 3102 VSWR
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Abstract

In this paper, the knife-edge diffraction model is applied for
wideband signal. The rectangular passband waveform with frequency
ranged from 1 to 3 GHz is used as wideband transmitted signal. The
knife-edge diffraction model is analyzed in the term of complex channel
frequency transfer function. In addition, the wideband diffraction gains
based on average power is defined. Finally, the accuracy of knife-edge
diffraction model is studied by comparing with the measurement

results. From the result, the root mean square error (RMS) is 1.04 dB.
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